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Abstract: In this work, we fabricated hydrophobic anti-freezing materials using room temperature vulcanized (RTV) sil-
icone rubber and hydrophobic fumed silica, and investigated the chemical and corrosion properties of the coated materials
with varying amounts of hydrophobic fumed silica. As the amount of the hydrophobic fumed silica increased, the surface
texture became rough and the water repellency increased. With the addition of 30 wt% hydrophobic fumed silica, the
coated materials exhibited superhydrophobic characteristics, indicating superior anti-icing performance by prohibiting
nucleation of ice. On the other hand, hydrophobic material showed better de-icing performance than the superhy-
drophobic one due to a relatively smaller surface roughness. As compared with AA 6061 aluminum alloy, both developed
hydrophobic and superhydrophobic coated materials improved corrosion resistance, and the degradation of the surface
morphology, wettability and de-icing properties was not significant after the salt spray test. The developed coated mate-
rials enhanced industrial applicability as anti-freezing materials used in transmission line.
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Figure 1. Schematic depiction of (a) anti-icing test; (b) de-icing
test.
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Figure 2. SEM images and water droplet images of (a) AA 6061;
(b) HFS-0; (c) HFS-10; (d) HFS-20; (e) HFS-30. bar =5 pm.
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Figure 3. FTIR spectra of HFS-0 and HFS-30 surfaces.
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Figure 4. Evolution of droplet-impact dynamics upon the (a) hydro-
phobic surface; (b) superhydrophobic surface as a function of tem-
perature and tilting angle.
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Table 1. Ice Adhesion Strength and Adhesion Reduction
Factor of Test Specimens

Test Ice adhesion strength, Adhesion reduction
specimens %iee (kP2) factor (ARF)
AA 6061 170.7 1

HFS-0 3.5 48.7
HFS-10 26.2 6.5
HFS-20 933 1.8
HFS-30 349.7 0.4
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Figure 5. Variation of ice adhesion strength with the different HFS
contents of 0, 10, 20 and 30 wt%.
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Figure 6. Polarization curves of AA 6061, HFS-0 and HFS-30 in
3.5 wt% NaCl solution.

Table 2. Electrochemical Parameters Derived from the

Polarization Curves Shown in Figure 6

Test specimens E.oe (mV) Lo (Alen?®)
AA 6061 -697.239 2.907
HFS-0 -684.542 1.424
HFS-30 -657.625 0.175
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Figure 7. SEM images and water droplet images of (a) AA 6061; (b) HFS-0; (c) HFS-30 after the salt spray test during 21 days in 5 wt%

NacCl solution.

Zan, 414378 A63, 201939



Table 3. Ice Adhesion Strength of Test Specimens after Salt

Fog Test
Test Ice adhesion strength,

specimens T (kPa)

AA 6061 360.9

HFS-0 8.39

HFS-30 308.8
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